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I.  INTRODUCTION 


Conditions  Which  Prompted  the  Study 

Medical  care  costs  have  been  under  scrutiny  for  over  a  decade, 
prompting  constraints,  reanalysis,  and  regulation,  culminating  in  present 
day  use  of  prospective  payment  systems  to  bring  them  under  controJ .  Along 
with  development  ot  Diagnostic  Related  Groups  (DRGs)  for  inpatient  care, 
there  has  been  a  desire  to  obtain  more  reliable  measures  of  productivity 
in  ambulatory  health  care .  Provider  productivity  has  become  one  of  the 
issues  health  care  administrators  need  to  assess  in  order  to  become  more 
effective  in  producing  beneficial  outcomes  for  the  patient  in  this  cost- 
conscious  environment. 

In  the  civilian  sector,  the  physician  plays  a  key  role  in  health  care 
for  he  is  both  the  customer  and  the  person  by  which  revenue  is  produced. 

An  economic  view  of  health  care  predicts  that  the  more  patients  that  can 
be  seen  in  a  given  amount  of  time,  the  greater  the  revenue  produced, 
considering  the  resources  used  in  the  encounter.  The  military  physician 
is  the  focal  point  of  productivity  in  ambulatory  care.  He  has  direct 
impact  on  the  volume  of  patients  seen,  availability  of  appointments, 
resources  allocated  and  ultimately  the  satisfaction  of  the  patient. 

There  is,  however,  no  increased  monetary  incentive  to  the  physician  with 
increased  productivity,  unlike  his  civilian  counterpart. 

The  burgeon  General  ot  the  Army  desires  that  every  Army  family 
should  have  a  designated  primary  care  physician.  The  realization  ot  such 
a  goal  further  impacts  on  physician  availability  and  accessibility.  This 
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also  places  emphasis  on  the  physician's  ability  to  diagnose,  treat,  and 
manage  patient  care  in  an  ambulatory  setting  in  a  timely  manner.  This 
further  prompts  the  need  to  establish  some  measure(s)  of  productivity  in 
family  practice. 

Collection  of  outpatient  provider  productivity-related  data  has  not 
been  actively  pursued  in  the  military  setting  until  recently.  An  effort 
by  the  U.S.  Army  Health  Care  Studies  and  Clinical  investigations  Activity 
established  the  Ambulatory  Care  Data  Base  Performance  Measurement  btudy 
(ACDBS).  Six  sites  in  the  Army  were  selected  to  participate  in  providing 
a  data  base  for  comparative  studies  on  several  levels.  Bayne-Jones  Army 
Ccmmunity  Hospital  and  Blanchfield  A.rmy  Community  Hospitals  are  two  of 
those  sites.  They  were  chosen  because  there  is  a  close  comparison  between 
these  medical  care  facilities  in  regard  to  the  scope  and  breadth  of  family 
practice  in  the  ambulatory  care  structure.  Likewise  these  two  sites  gave 
access  to  data  collection  on  combat  division  personnel  (.soldiers)  as  well 
as  large  family  member  and  retired  populations. 

In  the  military  setting,  Bayne-Jones  Army  Community  Hospital  (BJACH) 
at  Fort  Folk,  Louisiana,  is  a  general  acute  care  facility  with  a  large 
family  practice  base  for  both  outpatient  and  inpatient  care.  Hie 
population  served  includes:  lb,UUU  active  duty  (A/Dl  soldiers;  12,000 
dependents  of  active  duty;  and  29,UUU  retirees  and  their  dependents.  Each 
of  13  physicians  is  assigned  a  panel  size  based  on  the  units  assigned  to 
post.  Each  panel  has  approximately  24CU  patients  assigned  for  care.  As 
such,  the  productivity  of  the  hospital  has  been  linked  to  overall 
productivity  in  family  practice.  The  need  to  be  productive  is  a  key 
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ingredient  in  the  effectiveness  of  family  practice  physicians  to  meet  the 
needs  oi  the  population  served  in  what  is  considered  a  remote  location  at 
lort  Folk.  The  family  practice  concept  provides  primary1'  care  in  a 
comprehensive  modality  with  emphasis  under  this  specialty  tc  take  into 
account  the  social,  psychological,  economic,  cultural,  and  biologicai 
dimensions  of  patients  who  present  for  care. 

This  broad  base  approach  to  care  also  attri hutes  to  family  practice 
a  triage  and  referral  function  to  ensure  proper  screening  of  the  patient 
complaint  and  proper  referral  to  other  specialties.  Family  practice  is 
hospital  based,  and  requires  that  the  physicians  involved  have  inpatient 
care  responsibilities  and  are.  active  in  taking  call  on  a  rotating 
schedule.  This  impacts  on  the  outpatient  productivity  of  the  individual 
physician . 

Blanchli eld  Army  Community  Hospital,  Fort  Campbell,  Kentucky,  is  a 
large  general  acute  care  facility  with  additional  teaching 
responsibilities,  however  these  do  not  impact  the  iamily  practice 
department.  Physicians  in  family  practice  have  inpatient  responsibilities 
in  addition  tc  their  outpatient  clinics  the  same  as  Fort  Polk.  The 
population  served  includes  21,513  active  duty  soldiers;  20,7/y  A/£ 
dependents,  30,101  retirees  and  74,141  retired  dependents.  At  the  time 
or  the  study,  the  total  assigned  personnel  under  each  physician  was  less 
than  BUG  each,  as  defined  by  the  limited  size  of  their  iamily  practice 
panel.  Other  practitioners  shared  in  the  responsibility  for  primary  care 
of  such  a  large  population,  to  include  internal  medicine  and  pediatrics. 


Family  practice  performs  a  triage  and  reterra.l  Junction  as  well  at 
Fort  Campbell,  due  to  the  broad  spectrum  of  care  provided.  Ideally, 
referred  patients  are  well  screened  to  insure  proper  referrals  based  on 
need.  This  implies  that  family  practitioner  productivity  is  of  key 
importance  as  a  result  of  the  muitipJc  role  played  and  as  a  rei crral  base 
for  other  specialties  in  providing  quality  care. 

The  availability  of  ACDBS  data  plus  the  interest  and  support  of  the 
two  hospital  commanders  lead  this  investigator  to  propose  a  study  of 
provider  productivity  at  DJACH  compared  to  blanchfield  Army  Community 
Hospital.  This  would  allow  us  to  investigate  the  possibility  of  setting 
a  standard  against  which  to  compare  family  practice  physicians.  Ihe 
results  of  this  effort  should  yield  significant  information  leading  to 
ambulatory  care  performance  measurement  (Begg,  19861. 

The  achievement  of  a  more  precise  measure  of  provider  productivity 
in  the  military  setting,  it  was  felt,  would  be  of  significant  value  to 
military  health  care  planners  and  administrators  alike  in  allocating 
providers  and  related  resources  to  ambulatory  care  areas.  Those  patients 
serviced  by  ihe  primary  care  providers  would  also  receive  benefit  by 
providing  a  reasonable  standard  of  productivity  by  which  providers  at  the 
same  cr  similar  Army  communities  could  be  compared  in  providing  the  same 
services  to  their  patients. 


Statement  ol  the  Problem 


To  develop  a  uniform  measure  of  clinical  productivity  among  Family 
Practice  physicians  for  sped  tic  diagnoses  in  an  outpatient  treatment 
setting  by  conducting  a  study  comparing  data  from  selected  Army  Community 
Hospitals  participating  in  the  AC'DBS  study. 


Objectives 

1.  Conduct  a  literature  review  concerning  physician  productivity  in 
family  practice  and  primary  care  outpatient  settings. 

2.  Determine  what  will  constitute  physician  productivity  icr  the 
purposes  ot  this  study. 

3.  Utilize  the  Ambulatory  Care  Data  Base  Study  (ACDBS)  data  to 
derive  patient  treatment  and  provider  information. 

4.  Using  statistical  procedures,  measure  physician  productivity 
based  on  the  data  gathered. 


Criteria 

Physician  productivity  is  defined  as  the  mean  physician  time  spent 
(.in  minutes)  with  patients  of  similar  diagnoses  categories  during  the 
individual  outpatient  clinic  visit  or  encounter.  The  mean  encounter  time 
will  be  the  basis  of  the  study.  The  direct  encounter  is  a  face-to-face 
meeting  of  the  patient  and  the  physician.  This  includes  as  well  the  time 
taken  to  write  in  medical  records,  order  tests  or  procedures  and  counsel 
with  the  patient. 


Assumptions 


1.  The  quality  of  health  care  provided  by  all  physicians  under  the 
study  will  be  equivalent,  similar  and  satisfactory. 

2.  Sufficient  ancillary  personnel  are  available  to  assist  the 
physician  in  seeing  patients,  thereby  not  having  a  negative  impact  on 
physician  productivity.  The  tasks  of  screening  and  taking  vital  signs 
will  have  been  completed  before  the  physician-patieiit  face-to-face 
encounter  begins. 

3.  All  times  recorded  for  the  encounter  wiJJ  be  face-to-face,  and 
not  include  patient  waiting  time  prior  to  or  after  the  encounter  with  the 
physician. 

4.  The  ACDbS  data  base  study  will  continue  for  the  duration  of  the 
study  period,  with  no  change  in  data  base  accumulation  methodology  or  loss 
of  the  data  base  manager  as  the  study  progresses. 


Limitations 

1.  The  range  of  diagnoses  discussed  will  be  a  function  of  the 
characteristics  of  injury  or  illness  of  the  patient  population  under  study 
during  the  data  accumulation. 

2.  Mean  encounter  times  will  be  calculated  using  the  most  frequent 
common  diagnoses  reported  on  the  patient  encounter  form  used  in  the  ACDBS 
study.  This  will  be  determined  based  on  the  frequency  of  reported 
diagnoses  for  the  period  of  the  study,  and  of  those  diagnose-;  common  t.o 
all  reporting  physicians. 
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3.  The  physician  sample  size  will  be  limited  by  the  number  of 
physicians  engaged  in  face-to-face  patient  encounters,  and  their  avaiiahle 
hours  lor  outpatient  care. 


Review  of  the  Literature 

Hospital-based  outpatient  care  is  the  fastest  growing  component  of  any 
type  of  health  care  today.  In  terms  of  expenditures,  community  hospitai 
ambulatory  care  is  expected  to  increase  from  $20  billion  in  iy8b  to 
$46  billior  by  1 y9G  (Arnett,  et  al.,  1986).  Due  to  the  demographics, 
advanced  technology  and  economics  in  the  health  care  industry,  Medicare 
and  private  insurance  companies  have  created  incentives  to  encourage 
hospitals  and  physicians  to  treat  patients  in  ambulatory  settings.  There 
is  an  increasing  trend  of  more  frequent  visits  to  hospitai  outpatient 
departments  relative  to  a  declining  number  of  inpatient  days,  in  1974, 
for  example,  there  were  189  million  community  hospitai  outpatient  visits 
across  the  United  States,  compared  tc  2J2  million  in  1984 — a  *2%  Increase 
(.American  hospital  Association,  1985). 

In  consideration  of  the  increases  in  outpatient  care,  many  authors 
have  turned  their  attention  to  t.i  ty  primary  care  practitioner,  especially 
general  and  lamily  practice  physicians.  Since  physicians,  not 
institutions  dispense  health  care,  and  recent  institutional  changes  and 
technology  have  not  made  health  care  delivery  more  productive  in  terms  of 
requiring  fewer  physicians,  we  may  assume  there  will  be  an  increase  in 
demand  for  physicians  in  the  future  (.Jackson,  1987). 
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From  19 ;u  to  1980,  there  has  been  a  statistically  significant  decline 


in  hours  worked  by  all  physicians  cl  approximately  1.5  hours  or  JX,  and 
the  decline  lor  primary  care  specialties  was  even  greater  at  3.7% 
ti'reimar  and  Harder,  J9841.  Add  to  this  the  findings  ot  Che,rkin, 
kosenblatt  and  Fart  that  family  practice  physicians  who  are 

residency  trained,  see  lever  patients  per  hcur,  but  spend  ccmmensuret ely 
mere  time  per  patient  visit  than  their  counterparts  without  residency 
training.  This  jejationship  in  their  study  persisted  in  spite  ol 
controlling  for  a  variety  ot  physician  and  practice  characteristics , 
including  physician  age,  practice  organization,  geographic  region,  and 
age  oi  patients  treated.  Hoi  surprisingly,  many  hospitals  have 
instituted  individual  productivity  studies,  since  wages  aid  salaries 
routinely  constitute  more  than  ore-half  of  the  average  civilian  community 
hospital's  operating  budget.  Utarju  and  Sabatino,  Jytfbl 

In  the  military  setting  the  emphasis  has  not  been  entirely  on  cost 
cost ei nment .  Because  of  recognized  problems  in  access  to  military  medical 
care,  availability  of  resources  to  meet  demand,  and  the  benetici sries 
perception  of  the  medical  care  system,  improvements  in  physician 
productivity  may  lead  to  solutions  in  these  areas. 

An  Interest  in  distribution  of  resources  was  voiced  by  Fetter, 

Aver: 11,  Lichtenstein,  and  Hreeman  (1984),  who  recognized  the  significance 
ot  ambulatory  medicine  in  the  health  care  economic  sector.  The 
assessment  of  heal ti.  ■  are  provider  productivity  was  considered  to  be  an 
integral  part  cl  1... evaluation.  The  possibility  of  a  new  method  ot 
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reimbursing  for  amboJ atory  care  (Lion,  Henderson,  Malbon,  VJiley,  hoble, 
jug/.;  using  a  clasGilucal ion  system  similar  to  diagnosis  related  groups 
(PKLs.)  was  likewise  enligMening  and  was  examined  in  preparing  the  ACDLiS 
study. 

The  trend  in  the  American  health  care  iiela  has  been  to  promote  cost 
containment  and  has  created  interest  in  the  development  ol  productivity 
standards  to  measure  the  efficiency  ol  health  care  providers.  With  54% 
ol  the  physician  visits  occurring  in  the  ambulatory  heaJth  care  clinic 
(Roemer,  lyth/ ) ,  there  is  an  obvious  need  to  develop  standards  and 
performance  criteria.  Although  some  administrators  express  concerns  over 
attempts  to  apply  standards  to  the  medical  field,  most  mignt  welcome  the 
development  ol  productivity  standards  as  a  way  to  improve  services  and 
allow  for  optimal  staffing  decisions.  Griffith  (1978;,  among  others  has 
called  lor  new  guidelines  for  decision  makers  in  the  heajth  care  Held 
that  would  establish  common  measures  oi  performance.  Using  such  measures 
ol  performance,  ambulatory  care  clinics  could  begin  to  compare  themselves 
with  cJinics  in  other  comroun j t its ,  states,  and  the  nation  as  a  whole.  The 
same  would  be  true  of  comparisons  made  betweer  similar  military  treatment 
l acilities . 

Literature  on  health  care  productivity  reveals  a  wide-spread 
consensus  on  the  inadequacy  ol  the  outpatient  clinic  statistical  base  ana 
reporting  indices  to  date  (Federa  and  bilcaeau,  1984;  Herkimer.  ELerhard, 
Pollard,  lihi  and  Z.aretsky,  1977).  More  recent  studies  include  specific 
areas  ol  focus  and  the  use  ot  computers  in  productivity  monitoring  and 
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modeling  (Grcfice,  iy«j).  Some  studies  examine  the  use  o±  simulation  and 
mathematical  formulas  to  determine  manpower  distri hut  ion  (Burkhart  and 
fchuitz ,  1979;  Minch,  190JJ . 

Cther  activities  that  may  be  affected  by  computers  include: 
managing  variability  in  demand  (SahiLey,  jygZ),  forecasting  health  care 
services  demand  (Mac.btravi  c ,  1982),  and  measuring  hospital  expenses  on  a 
cost  per  unit  basis  (McCormick,  1979;  Suvei  19dJ  ;  Templin,  1984).  None  of. 
these  studies  have  dealt  specifically  with  the  problem  of  establishing 
productivity  standards  against  which  to  measure  the  levels  of  staffing  or 
professional  performance  in  ambulatory  care  clinics.  There  is  support, 
however,  to  continue  such  studies. 

Medicare's  decision  in  lyad  to  use  diagnosis  related  groups  (DRGs)  as 
the  unit  of  prospective  payment  for  inpatient  care,  had  forced  hospitals 
into  what  appears  to  be  an  industrial  revolution  tArbitman,  1986) . 
Traditional  management  in  this  area  was  by  functional  departments  and 
process  management,  which  has  become  management  by  case  types  or  product 
line  management,  requiring  information  for  planning,  buugeting, 
utilization  review,  quality  assurance,  etc.  DRGs  are  not  the  optimal 
patient  grouping  system  for  such  activities. 

Many  different  patient  grouping  systems  exist  and  others  are  under 
development .  Mach  has  unique  characteristics  that  make  It  more  or  less 
suitable  for  hospital  management  activities.  Much  of  the  study  done  in 
this  area  has  an  inpatient  emphasis,  but  much  has  aJso  been  done  on 
outpatient  groups,  borne  efforts  are  even  underway  that  would  integrate 
the  inpatient  and  outpatient  experience  into  one  grouping  system 
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reflective  of  a  total  episode  of  care.  A  sizeable  tasK  of  classifying 
Jarge  numbers  of  discrete  diagnoses  into  clusters  (Scheeweis,  et  al., 
iy»J)  was  perforiued  using  J.y78-79  National  Ambulatory  Medical  Care 
Surveys  (NAMCS) .  These  cJusters  represent  essentially  similar 
pathophysiologic  conditions  and  are  compatible  with  the  International 
Classification  of  Diseases  UCD-5-CM)  used  in  the  ACh«S. 

A  successful  patient  classification  system  must  balance  precision 
aua  homogeneity  in  patient  types  with  the  need  lor  administrative 
usefulness.  Patient  classification  schemes  should  be  dynamic,  not  static 
and  be  adaptable  to  the  rapid  changes  in  medicaJ  practice.  No  system 
available  at  this  time  meets  all  of  the  desired  criteria  for  ali 
management  purposes.  The  characteristics,  strengths  and  weaknesses  of 
the  most  well  published  systems  are  described  and  evaluated  in  more  detail 
at  Appendix  A. 

Senior  Department  of  Defense  leadership  recognized  in  that  the 

traditional  measure  of  health  care  workload,  the  Medical  Care  Composite 
Unit  or  mccu  was  not  adequate  to  define  and  analyze  all  parameters  of 
inputs  and  outputs  in  the  military  health  care  system.  Army  Medical 
Department  (AMKDD1  Medical  Treatment  facilities  (MTF),  could  no  longer 
accurately  reflect  resource  utilization,  the  sophistication  of  ambulatory 
medicine  nor  the  impact  of  committee,  quality  assurance  and  readiness 
activities  on  the  cost  of  patient  care  (.Coventry,  lSS'i).  A  Tri-Serviee 
Performance  Measurement  Work,  group  was  appointed  to  conduct  a  Performance 
Measurement  study  fPMS)  to  include  an  ambulatory  care  portion,  lhe 
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burgeon  Genera.'  ot  the  Army  directed  the  Army’s  Health  Services  Command 
(,Hbc;  to  conduct  a  study  to  evaluate  current  measures  oi  AKLDD  health 
care  system  pt-rj  ormance  and,  as  required,  develop  better  measures  and 
workload  data  capture  systems  which  accurately  retlect  cictual  resource 
utilization.  Under  the  direction  oi  the  health  Care  Studies  and  Clinical 
investigation  Activity  tHtbCIA),  the  Ambulatory  Cere  Data  Base  Study 
iACDHS;  was  established  to  capture  previously  non-existent  diagnostic  and 
resource  use  data  in  the  outpatient  setting. 

Objectives  oi  the  ambulatory  care  portion  ot  the  PMS  study  are  the 
hollowing: 

1.  Develop  a  decentralized  and  automated  sybtem  necessary 
tor  an  ambulatory  care  database. 

2.  From  data  captures,  develop  weighted  measure  oi 
outpatient  workload. 

3.  Assure  that  the  database  has  relevance  lor  clinical 
practice  and  research. 

4.  Evaluate  the  system's  feasibility  tor  continued  use  and 
proliferation  throughout  the  AMLDD. 

Along  with  with  these  objectives,  it  was  decided  by  Major  General 
lloyd  w.  baker,  then  Commander,  HSC,  that  the  system  would  allow 
centralized  data  capture  to  the  Defense  Medical  Systems  Support  center, 
Fort  Detrick,  Maryland,  and  yet  allow  local  providers  and  managers  a  data 
base  for  management  and  resource  utilization  decisions.  It  was  envisioned 
the  system  would  become  a  prototype  tor  a  Department  ot  Deiense  tDOD) 
system. 
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six  Medical  Treatment  Facilities  (MTF)  were  chosen  at  study  sites 
that  would  represent  a  cross  section  ot  AMEDD  health  care  1  n  various 
locations  and  with  some  different  demographic  and  treatment  parameters. 
The  following  six  sites  were  chosen: 

Fort  Polk.  Louisiana 
Fort  Campbell,  Kentucky 
Fort  Bragg,  North  Carolina 
Fort  Jackson,  South  Carolina 
Redstone  Arsenal,  Alabama 

Brooke  Army  Medical  Center,  Fort  Sam  Houston,  Texas 
Forms  used  ir.  data  capture  are  coded  using  iCh-y-CM  for  diagnoses 
and  the  American  Medical  Association's  Current  Procedural  Terminology, 
Fourth  Edition  (CFT-4;  tor  procedures.  An  Cut  patient  Registration  Form 
was  completed  by  all  patients  upon  their  first  encounter  with  the  health 
care  facility  (Appendix  B).  This  one-time  document  provides  basic 
demographic  data  including  sex,  birthdate,  social  security  number,  zip 
code  of  residence,  unit  ot  assignment,  brancn  ot  service,  pay  grade  and 
duty  MGS  (Military  Occupational  Specialty;.  Each  health  care  provider, 
i.e.,  any  person  who  can  make  a  decision  as  to  the  disposition  of  the 
patient,  or  provides  significant  treatments  or  procedures,  is  registered 
by  means  ot  a  Provider  Registration  Form  (Appendix  C). 

Original  input  tor  the  procedures  and  diagnoses  during  an  outpatient 
visit  (encounter)  are  documented  on  a  Primary  Care  Tallent  form  found  in 
Appendix  u.  Each  encounter  form  is  initially  filled  out  by  the  patient 


13 


ana/ or  the  administrative  stall:  at  the  front  desk  before  their  visit. 

The  provider  section,  like  a  billing  form,  is  completed  by  the 
clinician/ practitioner.  This  requires  only  pencil  marking  an 
appropriate  bubble  of  the  UpticaJ  Mark  Sense  Reader  turn;  term.  Hence, 
the  coloquiai  term  "bubble  form'  or  "bubbling  in  the  patient"  among 
the  start.  The  time  expended  by  the  physician  is  documented  at  the  time 
of  the  visit  and  includes  oiily  the  face-to-face  encounter  time  by  the 
treating  physician. 


Research  Metnodof oj>£ 

The  ACDB  study  provided  the  groundwork  and  sound  data  collection 
from  which  to  embark:.  hneorperating  lessons  learned  from  the  AVG  studies, 
Diagnosis  Clusters  and  National  Ambulatory  Medical  Care  Surveys,  the  ACDh 
study  was  ideal  for  use  as  a  data  base,  with  a  readily  available  automated 
system  to  draw  upon.  Clinical  relevance  of  the  data  base  was  established 
by  the  project  staff,  a  thorough  development  of  the  data  collection  form 
had  been  accomplished  and  hiring  and  training  of  support  personnel  had 
been  completed.  Additionally,  at  each  site  the  necessary  automatic  data 
processing  equipment  (ADP)  had  been  procured.  Fiscal  Year  b/  funds  were 
already  provided,  and  each  or  the  six  sites  were  committed  and  supportive 
of  the  study.  These  tacts  gave  the  confidence  necessary  to  suggest  this 
proposed  research  into  a  segment  of  what  was  fast  becoming  a  large  data 
base.  The  literature  review  supported  the  fact  that  the  study  was 
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structurally  and  objectively  sound,  plus  it  allowed  for  sufficient 


flexibility  at  the  local  level  to  design  and  capture  data  tor  unique 
management  reports.  Given  the  excellent  environment  in  which  to  work, 
the  opportunity  existed  to  delve  into  sparsely  documented  territory,  and 
perhaps  oiler  an  alternative  cr  additional  measure  of  productivity,  to 
those  already  under  consideration  i or  Department  of  Defense  medical 
treatment  facilities. 

The  Problem  statement,  rephrased  for  the  purposes  of  this  statistical 
comparison,  may  now  be  asked  as  research  questions: 

1.  Is  there  a  significant  difference  among  all  family  practice 
physicians  incJuded  in  the  study,  in  encounter  times  for 
selected  diagnosis  categories'/ 

2.  Is  there  a  significant  difference  in  encounter  times,  by 
diagnosis  categories  between  Bayne-Jones  Army  Community 
Hospital,  Port  Polk,  Louisiana  and  Blanchfield  Army 
Community  Hospital ,  Fort  Campbell,  Kentucky  using  the 
AGUE  study  data? 

All  assigned  stafl  physicians  located  at  the  two  locations  were 
participants  in  the  research.  The  study  was  already  in  progress  for 
EU  months  at  the  time  designated  to  collect  the  data,  and  no  "Hawthorne 
eiiects"  were  expected,  it  was  not  announced  to  tamlly  practice  physicians 
until  data  had  been  retrospectively  withdrawn,  that  this  specilic  research 
was  being  conducted.  This  iuvestigator  is  convinced  that  practitioners 
did  not  alter  their  normal  routines  at  alJ  during  this  period,  nor  was 
any  indication  of  surprise  or  displeasure  voiced  by  stall  members.  The 
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critical  measure  of  encounter  time  was  filled  in  on  the  Primary  Care 
patient  encounter  ioriu  as  it  was  completed  hy  the  physician. 

Physician  and  patient  confidentiality  were  maintained  throughout. 
Physicians  were  identified  hy  ar  I.D.  code  number  only,  preassigned  at 
the  beginning  of  their  participation  in  the  study.  No  pilot  study  was 
necessary  as  the  forms,  process  and  data  needed  were  established  and 
already  part  of  the  ongoing  project.  Patient  Encounter  forms  were 
retrie.ved  daily  to  the  ADP  assembly  area  to  be  electronically  seamed 
for  data  and  subsequently  entered  into  a  computerized  data  base.  Optical 
mark  sense  computer  technology  was  utilised  as  being  the  most  appropriate 
and  cost  ei fectlve  method  of  data  coilection. 

Each  site  was  provided  the  following  AJJP  equipment  for  data  capture 
and  transfer: 

2  llitf  personal  computers  (.Pt'-XT)  with  250K  bytes  ol 
memory  each. 

A  Genicom  J0i4  printer  (16U  CPb; 

An  IBM  Dolor  (RGB)  Monitor 

2  Iomega  (Bernoulli  Box;  removeable  10  MB  (.later  20  MB) 

A  Case-Kixon  PC212a  cartridges  Internal  Modem 

A  National  Computer  Systems  (NCs;  Uptical  Mark-Sense 
Reader / b  canner 

An  AST  (accelerator)  Board  (Megaplus  JJ.) 

The  Iomega  10  MB  cartridges  were  used  for  txarsmi tting  the  data  from 
each  site  to  the  Fort  Detrick  Data  Processing  Center,  where  the  main  frame 
data  base  was  located.  Data  base  management  was  accomplished  through  use 
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of  a  fourth  generation  programming  language  and  software  that  was 
virtually  identical  in  the  microcomputer  and  mainframe  versions, 

(FOClIS  Data  Base  Management  System!  . 

The  Patient:  Kegistration  form  was  to  he  completed  at  the  patients 
first  encounter  for  health  care.  Prior  to  the  deveiopment  of  the  form 
consideration  had  been  given  to  using  existing  DOD  and  Army  data  bases 
tor  patient  registration.  Unfortunately  the  study  data  elements  for 
ACDB  were  not  identicaJ  tc  those  found  in  the  Defense  Eligibility 
Enrollment  System  ( DEEKS !  or  in  the  Army  Standard  installation  Division 
Personnel  System  (SIDPERS;.  Registration  elements  included  the  minimum 
demographic  variables  necessary  to  allow  the  automated  capture  of  MedicaJ 
Summary  302  Reports  (MED  302  Reports!  and  Uniform  Chart  of  Accounts  (UCA) 
Reports. 

The  Provider  Registration  lorms  were  completed  by  all  health  care, 
personnel  authorized  to  render  medical  treatment.  EnroJlment  was 
essential  to  determine  the  type  of  provider  giving  the  care  during  the 
encounter . 

Each  Patient  Encounter  form  essentially  consisted  of  four  sections. 
The  first  portion  was  completed  by  the  patient  and  identified  them  by 
pertinent  demographic  Information.  The  second  part  contained 
administrative  information  completed  by  the  clinic  receptionist  or 
secretary.  The  third  portion  pertained  tc  clinical  management  of  the 
patient;  and  the  last  section  contained  a  menu  of  clinic  or  specialty 
specific  diagnoses,  problems,  or  reasons  for  visit  and  procedures, 
services  and  evaluations.  Both  the  third  and  fourth  sections  required 
completion  by  health  care  providers. 
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The  diagnostic  and  procedural  iremis  were  developed  lor  every 


specialty  utilizing  a  modified  Delphi  technique  (Polit  and  bungler,  1983). 
It  most  closely  resembles  s  collectioi  of  what  the  physician  would  place 
on  a  billing  form  if  they  were  in  private  practice.  The  Primary  Care 
form  was  a  consolidation  of  diagnoses  and  procedures  from  the  Emergency 
P.ooro  vhKJ,  the  Troop  Medical  Clinic  i.TKC) ,  the  Acute  Minor  Illness 
Clinic  (AMlC)  and  the  Battalion  Aid  Station  (BAS).  The  length  of  the 
iorm  to  be  filled  out  met  with  some  resistance  from  practitioners  who 
desired  a  more  simplified  form.  This  was  not  possible  due  to  the 
variety  cl  patients  seen.  Some  lack  of  standardization  in  menu  listings 
was  also  coni  using  to  family  practioners. 

ACUb  reliability  of  data  was  studied  in  a  five  month  period  during 
which  ail  six  sites  were  visited  and  on-site  medical  records  audits 
performed,  with  randomly-generated  lists  ol  medical  records,  a  total  of 
9,015  patient  encounters  were  reviewed.  Analysis  showed  a  mean  score  of 
10.56  (out  of  a  maximum  of  11)  with  a  standard  deviation  of  i.y/  and  a 
range  of  1—1 1 ,  in  scoring  how  accurately  the  ACDB  information  matched  to 
medical  records  entries. 

Unfortunately  for  this  investigator,  the  funding  for  the  ACUb  study 
was  discontinued  in  fiscal  year  db  and  with  it,  the  support  personnel, 
computer  equipment  and  the  access  to  local  data  base  and  management 
information  were  withdrawn.  It  became  a  long  and  tedious  struggle 
to  locate  assistance  trom  this  rural  area  in  Louisiana  to  complete  the 
research.  Alter  two  visits  to  the  htbCiA  otflces  and  support  from 
Nai(P)  Jeffery  P.  Moon  for  data  collection  and  discussion  with 
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Ur.  Ken  Finstuen,  statistics  advisor,  Academy  ol  Health  Sciences, 

Tort  Sam  Houston,  Texas,  I  was  finally  able  to  iind  computer  support, 
tor  completion  of  the  research.  Dr.  Robert  Breckenridge ,  Head  of  the 
Psychology  Department,  Northwestern  University,  in  Natchitoches,  Louisiana, 
offered  support  of  a  compute:  program  designed  to  analyse  and  describe 
statistical  problems,  entitled  CRUNCH.  Jt  is  user  friendly  and  has 
sufficient  power  to  run  up  to  dO  predictor  variables  for  a  multiple 
regression  model.  It  is,  however,  PC  driven  and  si ov  to  do  sorting  on 
large  amounts  of  data. 

The  data  collected  is  unbalanced  due  to  the  difference  in  total 
family  practice  physicians  represented  Liable  1 )  at  each  site,  with  eight 
physicians  at  It.  Campbell,  and  11  physicians  at  Ft.  Folk,  inis  requires 
us  to  choose  the  multiple  regression  analysis  model  for  it  allows  us  to 
compare  variables  that  may  be  unequal  in  size,  and  regress  them  onto  the 
universal  mean,  which  is  represented  by  a  line.  The  model  chosen  to 
address  the  research  questions  is  represented  by  the  equation: 
y  =  a  +  b1xu  +  b2A2.  ...  +  b21X2u  +  e±,  where 
v  =  the  dependent  variable  (encounter  time! 
a  =  the  y  intercept,  a  constant 
b  =  a  Beta  weight  that  applies  to  the  value  X^ 

X  =  the  independent  variable  of  each  observation 
e  =  the  error  term 
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TABLE  1. 


Family  Practice  Physicians  by  Provider  i.D.  Code  for  Fort  Campbell  and 
Foil  Polk,  and  Total  Patient  Encounters  per  Physician  lor  April  1987. 


Site  1  -  Campbell  Provider  I.D.  Visit  Count 

B2610  413 
C7463  4«/ 
M805t>  4yy 
S0352  153 
SDbZJ  JJb 
T4804  260 
W2y47  430 
wyyuC  699 


Total  uccurrences,  All  Diagnoses:  3,283 


Site  2  -  PclK  AdojP  .149 

B4479  258 
B5tOb  5U4 
F1089  34 j 
G0831  362 
Ii4bdu  3»3 
H7224  288 
J«15/  429 
Kby29  155 
U253S  222 
SbJ2 /  432 
T8937  488 
W7UJZ  JJJ 


Total  Uccurrences,  All  Diagnoses:  4,364 


TOTAL,  Both  Sites,  All  Diagnoses  7,b4/ 
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1 .  Bach  of  the  observations  are  an  independent  sample  of  si2;e  n 
drawn  iron  the  population. 

2.  F.acn  ot  the  populations  is  norma JJv  distributed. 

3.  Variances  ot  the  population  are  equal. 

4.  The  suhpopuJ c'tions  of  y  all  lie  on  the  same  straight  line.  ini 
Is  the  assumption  oi  linearity,  expressed  as: 

it  =  <  H  BX 

where  u  is  the  mean  of  the  subpopuiation  ot  y  values  for  a  partic.uJer 
value  of  X  and  and  B  are  population  regression  coefficients. 

Geometrically  and  B  represent  the  y  intercept  ana  slope  respectively. 


Hypothesis : 


1  •  H0  :  '  ^  x  cx2  •  *  *  X  i  ~  ° 


H  :  not  all  =  u 
A  l 


Bejection  of  this  H  would  mean  that  it  may  be  concJuded  that  there  are 


differences  in  mean  encounter  times  attributed! e  to  diagnosis  categories 

l.  h  :  B  =  Is  . .  .  B  =0 
u  r  \  y  r  i 

H.  :  not  all  £.  =  0 
A 


it  H  is  rejected,  then  there  are  differences  attributable  to  physician 


encounter  times  due  to  the  site  at  which  they  are  employed.  Ihe  test 
statistic  is  used  then  to  evaluate  the  observed  difference  between 
multiple  samples;  the  difference  In  encounter  times  between  multiple 
diagnosis  categories  and  the  difference  in  encounter  times  between 


physician  groups  at  the  two  sites. 
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)>J  SCliSSIOM 


Participation  Indj  cators 

The  month  of  April  lye/,  there  were  7,647  recorded  visits  to  family 
practice  physicians  using  the  ACDB  encounter  forms,  for  alJ  possible 
diagnoses.  from  Table  3  we  see  of  those  encounters  were  recorded 

at  Fort  Campbell  tbite  1)  and  4,364  were  recorded  at  Fort  Folk  iblte  V.) . 
Upon  selecting  the  20  most  frequent  diagnosis  categories  in  common  for 
both  sites,  i  Table  2)  this  reduced  n  to  J,186  encounters  or  41 . 17°  of  the 
total  recorded  encounters  for  the  month.  At  Fort  Polk,  the  interest  level 
remained  high  due  to  the  fact  that  all  workload  that  was  recorded  under 
ACDBb  was  the  source  documentation  lor  MED  302  and  UCA  reports.  There 
was  ro  dual  logging  or  reporting  of  patients  for  separate  workload 
accountability  other  than  using  the  encounter  "bubble  form  . 

An  internal  audit  report  at  Fort  PoJ.k  by  Prank  Hood,  CPA,  cited 
some  loss  ol  data  after  a  random  sample  of  medical  record  entries 
revealed  that  patients  were  seen  for  which  no  recorded  ACUB  encounter 
form  had  been  filled  out ,  or  was  lost  or  had  not  become  an  entry  to 
data  base,  The  simple  omission  oi  a  required  field  of  data 
Ci.e.  diagnosis  or  time)  was  discovered  during  the  form  scanning  process 
because  cl  a  designated  reject/ edit  routine.  The  form  was  then  returned 
to  the  clinic  lor  correction.  An  estimated  82%  of  all  encounters  were 
accounted  tor  by  use  of  the  AClili  study  for  workload  purposes,  it  may  be 
assumed  that  such  human  error  as  forgetruJ ncs,  ill  humor,  overbooking  of 
patients,  temporary  absence  of  support  personnel,  etc.  would  account  for 
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XAbLE  2. 


Twenty  Host  Frequent  Diagnosis  Categories  for  Fort  Campbell  and  Fort  Polk 


Diagnostic  Code 

Diagnostic  Description 

V202 

Surveillance  Health  Development 

V2Z 

Pregnancy,  Normal 

V655 

No  Problem  Noted 

V70U 

Fxam,  Medical 

V  7  2d  J 

Hxam,  Well  Homan 

GOO 

Ho  Diagnosis/ visit  Reason  Recorded  t>y  Provider 

UJ4U 

Pharyngitis  W/St reptococcal 

2X1 

Diabetes  Mellitus 

J/2J0 

Conjunctivitis 

otitis  Media,  Serous 

3620 

Otitis  Media,  suppurative.  Acute 

4<Jl 

Hypertension,  Essential 

460 

Nasopharyngitis,  Acute  (Common  Cold; 

4  Oi 

Sinusitis,  Acute 

462 

Phary ngi t i s ,  Acute 

7ly4 

Artnraigia 

/24y 

Pain,  Back,  NOS 

7821 

Rash,  (Exanthems.) ,  NOS 

/H4U 

Headache 

/»yo 

Pain,  Abdominal 

some  loss  o*  documentation  in  any  instance.  Commanders  at  both  sites 
continued  encouragement  of  their  respective  physician  stalls  to  complete 
the  toms  at  the  same  time  medical  record  entries  were  made. 

Informal  discussions  with  family  practitioners  were  held  to 
determine  the  physicians'  attitude  toward  the  ACDB  study  and  the 
management  reports  derived  from  that  data  base.  The  only  negative 
comment  received  was  that  individual  physicians  should  he  able  to  see 
the  reports  concurrently  with  their  stipe rvisor(s) .  The  reports  they 
relt  could  be  misused  as  "carrot  and  stick"  for  compliance  with  hospital 
goals  and  competition  for  prized  continuing  medical  education  money  to 
take  Temporary  Duty  (TDY)  trips.  No  physician  to  this  investigator's 
knowledge  suffered  any  detrimental  or  disciplinary  actions  as  a  result 
of  workload  recorded  by  use  or  the  AlTDB.  Participation  continued  in  a 
normal  fasnion  both  beiore  and  after  the  April,  1987  study. 

List ri bution  of  Diagnosis  Categories 

A  matrix  was  constructed  from  which  relative  frequency  distribution 
histograms  were  developed  for  a.  visual  comparison  of  diagnosis  categories 
by  encounter  times.  These  can  be  seen  as  iigures  1-20.  Reference 
should  be  made  here  of  the  nu  and  90  minute  encounters  at  fort  Campbell, 
none  of  which  were  recorded  lor  Fort  Polk.  These  may  have  had  an  effect 
on  skewing  the  data  in  the  comparisons. 


24 


Frequency  of  occurrences  by  diagnosis  at  both  sites  are  rank  ordered 
on  Table  3  and  compared  in  the  order  in  which  they  occurred  at  each 
location.  Noteable  here  is  the  hign  Irequercy  at  both  locations  ol  the 
diagnosis,  No  Problem  Noted.  Many  times  providers  responded  that  with 
their  busy  case  loads  they  did  not  have  the  time  or  support  statl  to 
research  the  encounter  and  selected  the  no  problem  noted  option.  This 
option  (code  V655j  had  been  intended  to  account  lor  illness  or  injuries 
which  had  resolved  themselves  or  to  indicate  there  was  no  disc etna bit* 
illness/ in jury  present.  Unf ortunately  this  problem  was  not  recognized 
until  several  months  oi  data  were  recorded.  To  remedy  this,  the  code  at 
uuu  was  added  so  computer  scanning  personnel  could  designate  that 
No  Diagnosis/Kcason  was  recorded  ior  the  provider  after  correction 
procedures  failed.  The  No  Problem  Moled  code  accounts  lor  8.7%  of  the 
ACDb  total  data  base  and  is  highly  suspected  as  an  inaccurate  measure 
for  this  1CD-1-CM  condition. 

Also  worthy  of  comment  is  the  large  number  of  normal  pregnancy 
exams  seen  at  Fort  Polk  (4/lU  which  accounts  for  21 &  ol  all  exams  seen, 
and  add  to  that  the  number  of  well  woman  exams  (.250  and  you  account  lor 
SI. 2%  ol  all  visits  for  the  month.  Comparisons  to  Fort  uampbell  reflect 
J 02  normal  pregnancy  exams,  or  10.8%  of  their  total,  plus  84  well  woman 
exams  for  a  total  ol  id!  exams  or  19.0%  ol  all  exams  for  the  month. 
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Frequency  of  Occurrence  by  Diagnosis,  Rank  Ordered,  Fort  CampLcJ]  and  Fort  Polk. 
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Patient  Demographics 

Port  Campbell  and  Fort  Polk  nave  a  recorded  total  ot  b/l)  male,  and 
1/81  temale  patient  vjsits.  This  is  however,  only  a  partial 
representation  due  to  the  tact  that  733  out  ot  the  1,186  encounters  lack 
a  corresponding  patient  registration  form,  which  included  the  patient 
demographic  data.  Twenty-three  percent  ot  the  demographic  data  is 
therefore  unavailable  tor  complete  description  ot  the  representative, 
sex  and  beneficiary  category  information.  uveraJJ,  the  ACDBS  data  stiu 
Jacks  24.3%  of  the  patient  encounter  demographic  data  and  iniatives  are 
under  way  to  link  these  unknowns  to  data  tound  using  SIDPERS  and  DPPKb. 

me  greatest  number  ot  patient  encounters  is  represented  in  Table  4, 
among  the  1-15  year  old  age  group.  The  highest  percentage  of  male 
visits  are  recorded  in  the  1-15  year  old  age  group;  while  the  highest 
percentage  ot  visits  for  females  is  in  the  15  -  24  year  old,  <md  the 
zi  -  44  year  old  age  groups.  This  is  primarily  due  to  pregnancy  related 
care. 

Resource  utilization 

The  data  retiected  routine  lab  tests  were  requested  by  physicians 
JJ  times  at  Fort  Campbell  and  189  times  at  Fort  Polk,  tor  3.5%  and  8.4 J 
ol  the  visits  respectively.  Likewise,  physicians  wrote  one  or  more 
prescriptions  for  medications  84  times  (h.tuj  at  Port  Campbell,  and  IbU 
times  (.16.1%)  at  Fort  Polk.  X-rays  requested  were  JU  at  Fort  Campbell 
and  93  at  Fort  Polk  tor  1.0%  and  4.1%  ol  the  visits  respectively.  Only 
five  instances  for  both  sites  were  on  record  for  exams  ordered  out  of 
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TAiJLF  4. 


Number  and  percent  cl 3 stribution  of  visits  by  patient  age  and  sex, 
Fort  CampbcJJ  and  Fort  Polk.  Family  Fractice  Clinics,  April  iytf/. 


Male 

FemaJ  e 

Not  Identified 

Age 

n 

%  Visits 

n 

%  Visits 

n 

Under  J  year 

156 

6.3% 

275 

11.  J% 

1-15  years 

554 

14.4% 

318 

12.9* 

15  -  24  years 

40 

1  .b* 

534 

21.8% 

25  -  44  years 

40 

I .  b% 

54/ 

22.3% 

45  -  b4  years 

58 

2.4% 

92 

3./* 

ever  65  years 

22 

10.  «% 

19 

0.7% 

— 

TOTAL: 

670 

100.0% 

1,  /85 

100. 0% 

733 
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clinic,  which  represented  diagnostic  tools  such  as  ECG,  EEC,  pulmonary 
function  tests,  EMGs,  adaptive  appliance/equipment  etc.  No  use  could  be 
made  of  this  small  amount  ol  data,  therefore  it  was  not  determined 
significant  J or  analysis  in  light  ol  the  limited  frequency  recorued. 

Kesearch  Question  J  Differences  in  encounter  times  due  to  diagnosis. 

The  first  null  hypothesis  stated  that  there  would  he  no  significant 
differences  in  encounter  times  associated  v<ith  the  different  diagnoses. 
According  to  the  stepwise  regression  analysis,  that  is  not  true.  We 
have  significant  differences  in  diagnosis  categories  between  sites,  and 
therefore  we  reject  the  tnull  hypothesis;  and  accept  the  (alternate 
hypothesis).  In  the  stepwise  regression,  the  most  contributing  predictor 
varihhje  selected  was  site  with  the  calculated  multiple  regression 
results.  Please  see  the  full  listing  of  variables  in  Table  b  tor  the 
stepwise  multiple  regression,  placed  at  the  end  of  the  Discussion 
Chapter . 

hull  Hypothesis  H^:  ...  =  0 

Alternate  hypothesis:  :  not  all  =  0 

Level  or  Significance  oC  =  . 05 

Critical  value  F  =  F  _  c  -  1.67 

c  .Ub,  lb,  ^914 

Therefore  the  null  hypothesis  was  rejected. 


Continued  stepwise  entry  oi  variables  based  on  tbe  piedictive  nature 


of  the  F-to-enler  value  gave  the  following  final  list  of  variables 
diagnoses  that  contributed  to  the  multiple  regression  analysis,  along  with 
their  associated  Beta  weights. 

The  last  six  variables  did  not  contribute  to  the  regression  mode.!  . 
hue  to  the  low  F-to-erter  values  these  variables  did  not  enter  the 
regression  equation. 

The  partial  correlation  is  between  the  predictor  variable  and  the 
dependent  variable  after  controlling  ior  the  variables  in  the  equation. 

The  F-to-fenter  value  is  the  K  statistic  for  testing  whether  the  partial 
correlation  is  different  from  zero.  Tolerance  is  a  measure  of  how  much 
two  or  more  predictor  variables  closure  the  same  attribute.  If  they  do 
measure  the  same  attribute  we  do  not  vj.sh  to  have  them  in  the  equation. 

A  tolerance  near  zero  (i.e.  .001;  allows  two  variables  to  be  almost 
perfectly  correlated,  yet  both  he  included  in  the  equation,  conversely, 
a  tolerance  of  near  one  (i.e.  .999)  almost  never  allows  a  second 
variable  into  the  equation.  The  Tolerance  must:  be  between  zero  and  one. 
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Research  Question  2;  Differences  In  encounter  times  by  diagnosis 

categories  between  Fort  Campbell,  Kentucky  and 
Fort  Polk,  Louisiana. 

Referring  again  to  our  regression  analysis,  the  number  of  variables 
that  were  signil icantly  different  reflect  the  fact  that  the  site  had  major 
impact  (.contribution)  to  the  model.  Further  studies  in  a  correlation 
matrix  show  at  Appendix  F  reflect  that  the  highest  correlation  figure 
calculated  was  lime  and  Site,  again  indicating  the  impact  on  the  model 
for  entering  another  variable  into  the  equation. 

In  the  stepwise  regression,  variables  are  added  and  removed  from 
model  one  at  a  time  according  to  how  they  reduce  error  variance.  At  each 
step,  the  CRUNCH  program  first  looks  to  see  if  a  variable  entered 
stepwise  in  the  model  has  become  a  "weak"  predictor  because  of  the 
addition  of  other  variables.  After  site  was  entered,  Jh  more  diagnostic 
variables  contributed  to  the  regression  in  the  above  order  given,  and  with 
the  final  Multiple  Regression  result  after  lb  entries  into  the  equation. 

The  mean  encounter  times  for  each  diagnosis  at  each  site  are 
displayed  in  Table  4.  The  mean  encounter  time  for  all  Fort  Campbell 
visits  is  21.5  minutes,  and  the  mean  encounter  time  for  all  Fort  Polk 
visits  is  15. y  minutes.  Grand  Mean  for  ail  5,186  encounters  is  1«./ 
minutes.  Further  comparison  of  the  data  involved  multiple  t-testc  of 
mean  encounter  times  for  each  site.  All,  except  tor  two  diagnoses 

and  7890)  produced  significant  differences  in  mean  encounter  times, 
at  the  =  .05  level  of  significance.  See  Appendix  F  tor  a  complete 
fisting. 
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TABLE  6 


Mean  Jincounter  Times  per  Diagnosis  (to  the  nearest  whole  number) 
Pert  Campbell  and  Tort  Polk. 


Diagnostic  Code 


V2C2 

Y2Z 

Vb55 

v/uu 

V/Z31 

UO0 

UJ4U 

250 

372JU 

3814 

3820 

4111 

AGO 

4t>  1 

4t)Z 

7194 

724P 

7821 

7840 

78  yu 


Mean  Provider  Time 
(minutes; 

Fort  Camphexi 

24 

ZU 

20 

zO 

29 

23 
jy 
21 
Id 
Id 
38 

i  / 

24 
16 
id 
18 
zi 
Id 
17 

Jl 


Mean  Provider  Time 

(.minutes) 

Port  Polk 

1/ 
lb 
16 
20 
24 
16 
J  2 
10 
1Z 
JZ 
12 
lb 
12 
19 
19 
10 
1Z 
J  6 

iy 

in 
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Jt  Va.s  expected  that  significant  differences  would  be  observed  and 
the  null  hypothesis  rejected.  The  t-tests  served  to  indicate  where  .some 
oi  these  specific  differences  were.  Analysis  showed  18  of  the  20 
diagnoses  or  90%  of  the  data  were  significantly  different. 

j he  CRUNCH  regression  output  includes  a  number  of  statistics  which 
relate  to  the  mocei  as  a  whole  and  several  statistics  which  pertain  to 
individual  variables.  The  overall  success  of  the  regression  is  summarized 
in  the  multiple  R  and  K-square  statistics.  K  can  be  interpreted  as  the 
Rearson  correlation  between  the  observed  values  of  the  dependent  variable 
and  the  predicted  values  based  on  the  equation.  K-square  is  then  the 
proportion  of  the  variance  in  the  dependnet  variable  which  is  "explained" 
or  attributed  to  variables  in  the  model. 

The  adjusted  R-square  is  a  transformation  of  K-square  which  is  an 
unbiased  estimate  of  the  population  K-square. 

The  analysis  oi  variance  section  c>3  the  output  shows  the 
partitioning  of  the  variance  in  the  dependent  variable  into  variance 
which  is  attributed  to  the  regression  model  and  error  variance.  The 
F  statistic  and  its  associated  P-vaJue  test  the  hypothesis  that  the 
population  multiple  R  is  zero,  it  is  a  test  of  the  entire  model, 
finally,  the  standard  error  shown  is  the  square  root  or  the  residual 
mean  sum  of  the  squares. 

For  each  variable  in  the  equation,  five  columns  arc  shown.  The 
first,  B  is  the  estimated  coefficieni  of  this  variable  in  the  regression 
equation.  The  second  value  Beta  f  ^ )  is  a  standardized  regression 
coefficient.  Beta  is  simply  the  B  value  multiplied  by  the  ratio  of  the 
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stands) d  deviations  ui  the  dependent  and  predictoi  variables.  Unlike 
the  E  values,  rne  Beta  values  of  all  predictors  have  the  same  units  and 
therefore  can  be  compared  to  each  other.  The  standard  error  column 
contains  the  standard  error  of  the  B  value.  The  square  of  the  ratio  of  15 
to  Its  standard  error,  generates  the  F-to-rtmove  value.  This  can  then  be 
used  to  test  the  hypothesis  that  the  true  coefficient  for  a  particular 
variable  is  zero. 

On  the  basis  of  the  analysis,  we  must  therefore  reject  11  and 
accept  H  that  not  all  encounter  times  for  physicians  at  the  two  sites 
were  equal.  There  were  significant  differences  mainly  due  to  the  site 
involved . 

Other  Considerations  on  Encounter  Times 

A  higher  patient  volume  afforded  by  visits  ol  a  shorter  duration 
caii  only  be  accomplisned  if  all  elements  work  in  concert  to  give  the 
greatest  efficiency.  Physicians  must  establish  and  maintain  their 
clinic  protocols  and  schedules  in  cooperation  with  a  patient  appointing 
system  that  can  be  responsive  to  fill  the  needs  of  both  patient  and 
physician,  hafients  likewise  must  respect  and  properly  utilize  the 
appointment  time  allotted  tc  them,  lor  they  have  a  duty  to  arrive  timely 
and  cooperate  in  their  care.  Space  must  be  adequate  to  allow  the 
physician  and  his  ancillary  staff  to  screen,  prepare  and  examine  the 
patient  as  the  encounter  precedes.  Sufficient  waiting,  examination  and 
treatment  rooms  must  be  at  hand  to  accommodate  patients  and  reduce 
queing  as  much  as  possible.  The  staff  who  assists  and  prepares  the 
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patient;  the  paperwork  and  the  rooms  must  likewise  be  competent  to 
insure  a  smooth  ilow  and  timely  intervention  for  each  encounter  that 
takes  place.  The  proper  tools,  equipment  and  diagnostic  means 
must  be  available  to  each  physician  to  complete  his  evaluation  during 
the  encounter.  AlJ  ol  these  are  ideals  lor  which  to  strive,  and  each 
has  an  impact  on  the  total  encounter  time.  This  study  only  addressed 
provider  encounter  time. 

Patient  satisfaction  is  tied  to  quality  of  care  and  physician 
productivity  tKosenblat,  et  al.,  jybdl.  The  patient’s  ssti slaction  was 
not  an  element  of  this  analysis,  but  properly,  should  be  considered  in 
any  iuture  such  studies.  It  is  not  unusual  that  the  patient  presents 
with  not  just  one,  hut  more  than  one  complaint  which  he/she  needs 
addressed.  This  obviously  impacts  on  encounter  time  and  reflects  the 
more  demanding  and  better  iniormed  patient  population  that  our 
progressive  country  has  produced.  This  study  cnJy  took  into 
consideration  primary  diagnoses  and  the  time  associated  witn  that 
singular  episode  of  care. 

fort  Campbell  was  the  only  site  to  record  bu  and  up  minute  visits. 
If  these  are  reilective  of  an  uncompJ i cated  visit,  these  could  he 
considered  outlier  values  and  have  possibly  skewed  the  findings. 

there  were  also  no  reliable  records  available  to  study  that 
described  physician-stall  interactions.  Botn  sites  reported  fully 
authorized  Table  or  Distribution  ana  Allowances  staffing  to  complete 
their  health  care  mission.  11  any  interpersonal  or  parochial  bad 
feelings  or  lack  of  cooperation  existed,  it  was  not  evident  to  this 


investigator. 


Finally,  sufficient  tending  was  provided  by  Health  Services  Command 
to  each  facility  tor  patient  care,  ho  lack  ot  equipment  or  space  to 
accommodate  patient  flow  was  reported.  These  were  not  then  considered 
contributor'/  to  the  differences  in  encounter  times  observed. 
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TABLE  5  (Continued) 
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IJJ. .  CONCLUSION  AND  KECOmhWDAXlONS 


Use  of  the  computer  lor  the  large  number  or  data  entries  was 
essential  to  this  stuay.  There  was  a  great  deal  ol  time  lost  to 
complete  this  analysis  due  to  removal  or  the  computer  support  and 
associated  personnel  with  the  discontinuance  or  ACDBS.  The  continued 
success  of  such  studies  is  dependent  in  large  part  upon  computer 
access.  ACDbS  project  managers  will  continue  to  edit  and  correct 
deficiencies  in  the  data  base  and  in  time,  mere  reliable  and  meaningful 
data  will  emerge. 

For  the  purpose  ot  this  stuuy  it  was  proposed  that  the  data  would 
assist  in  establishing  a  measure  ot  clinical  productivity  among  family 
practice  physicians  for  specific  diagnoses  in  outpatient  treatment 
settings.  This  remains  a  valid  and  important  objective  in  continued 
research  on  a  wider  scale  and  with  proper  data  and  access.  Due  to  the 
wide  disparity  in  data  sets,  the  significant  differences  in  mean 
encounter  times  by  diagnosis  categories  and  the  impact  of  site  upon  the 
analysis,  it  must  be  submitted  the  best  result  oi  this  study  would  be  to 
propose  individual  standards.  Individual  standards  by  site  would  not 
answer  the  overshadowing  concern  that  this  would  not  be  tolerated  by 
AKEDD  leadership.  Certainly,  some  standards  would  apply  universally  in 
reporting  encounter  times  for  comparison  purposes. 

The  reduction  ol  n  to  include  only  the  twenty  most  frequently 
observed  diagnosis  categories  at  only  two  sites  may  have  preculded  a  more 
revealing  study.  Given  several  month's  worth  ol  data,  a  greater  diversity 
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ox  bites  and  a  dedicated  computer  operator/ programmer,  this  could  have 
eliminated  the  discrepancies  of  such  a  focused  study.  A  large  part  of 
the  problem  nay  be  due  to  i  lie  differing  case  leads  at  each  site.  Fort 
Folk  had  four  times  the  patient  load  assigned  to  each  of  their  family 
practice  physician  panels  as  did  Fort  Campbell.  When  demand  is  not 
otherwise  discouraged,  often  the  provider  pushes  him  or  herself  to  see 
all  patients  who  present  each  day.  Even  the  most  reliable  controls  on 
access  in  a  J imited  resources  clinic  environment  do  not  preclude  patients 
seeking  care  from  walking  into  the  clinic  unannounced. 

Questions  yet  unanswered  include  what  environmental  factors  impact 
on  provider  productivity  that  were  not  captured  in  the  model.  Are  there 
other  historical  or  traditional  values  that  were  not  apparent  in  the 
study,  yet  held  by  providers,  that  the  data  comparison  was  not 
successful?  Newer,  more  comprehensive  approaches  to  provider 
productivity  studies  may  be  able  to  take  these  eilects  into  account 
through  a  provider  survey,  done  before,  during  and  after  the  data 
collection.  Ihe  rapid  increase  in  computer  programs  that  can  capture, 
analyse  and  predict  on  an  on-J iiie  basis  appears  to  be  just  over  the 
horizon  for  many  in  the  civilian  sector.  Most  recently,  relative  value 
scales  have  become  a  means  to  focus  or  productivity  and  the  resources 
utilized  per  episode  of  care.  The  narrow  concentration  in  this  study 
did  net  include  other  specialties  which  are  primary  care  providers. 

Case  mix  analysis  and  cross  comparison  with  internal  medicine  and 
pediatrics  v?ould  have  also  proven  revealing  on  a  productivity  ievei  ior 
the  same  diagrosis.  it  may  yet  have  an  impact  on  productivity 
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monitoring  in  the  ambulatory  care  netting,  but  for  the  purposes  of  this 
study,  there  remains  too  much  unanswered  variation  and  too  much  variation 
attriLetnh.i e  to  individual  site.  To  attempt  to  state  an  acceptable 
standard  on  the  basis  of  this  study  is  r.ct  possible. 


bO 


APPENDIX  A 


CHARACTERISTICS ,  STRENGTHS  AND  WEAKNESSES 
OF  PUBLISHED  PATIENT  CLASSIFICATION  SYSTEMS 
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PATIENT  CLASS! FICATION  AND  DATA  COLLECTION  SYSTEMS 

1  .  System:  Diagnosis  Related  Groups 

Developed  at  Yale  University  in  New  Haven,  Connecticut,  and  under 
direction  ot  Kobert  Feter,  PhD,  with  a  grant  from  the  HeaJth  Care 
Financing  Administration  (HCFAj ,  they  have  been  revised  using 
International  Classification  of  Diseases  9-Coding  Manual  (ICD-9-CH). 

The  use  of  ICD-y-CM  codes  as  the  basis  of  most  systems  is  due  to  their 
proven  ability  and  unaerstandability  by  clinicians,  and  general  wide  use 
ana  applicability  in  health  care.  The  1CD-9-CM  DRG's  start  with  21  major 
diagnostic  categories  (MDCsl  groupings  based  on  organ  systems,  then  each 
MDC  is  divided  into  several  diagnosis  reiated  groups  (DRGs;.  uriginally 
intended  as  a  tool  for  utilization  review,  DRGs  were  designed  to  be 
medically  homogeneous  patient  groups  in  terms  of  length  of  inpatient 
stay.  (Fetter,  Shin,  Freeman,  Averill  6  Thompson,  1980) 

DRGs  present  the  following  strengths: 

—  MDCs  based  on  organ  systems  parallel  medical  practice 
specialties. 

—  DRGs  are  readily  available  and  now  widely  used  and  tested. 
Weaknesses  of  DRGs  include: 

—  The  ability  of  Length  of  Stay  and  charge  data  used  in 
development  of  DRGs  to  reflect  accurate  hospital  costs 
is  questioned  by  hospitals. 

—  Severity  or  stage  ot  illness  is  not  explicitly  considered. 
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—  DP.Gs  are  based  on  historical  data,  i.e.,  a  resource 

consumption  pattern  that  did  occur  may  not  be  indicative 
ot  what  is  occurring  or  what  should  occur. 

—  A  DKG  assigned  at  discharge  of  the  patient,  after 

treatment  has  been  provided  limits  its  usefulness  as  a 
tool  for  concurrent  management. 

—  It  is  most  useful  in  an  inpatient  setting. 

2 .  System:  Disease  Staging 

Developed  by  Dr.  Joseph  Gonella,  Dean,  Jefferson  Medical  College, 
Philadelphia,  Pennsylvania,  in  conjunction  with  SysteMetrics,  Inc., 

Santa  Barbara,  California,  used  23  physician  consultants  assisting  in 
specification  of  the  medical  staging  criteria,  it  was  designed  as  a  tool 
to  evaluate  quality  ot  patient  care  by  grouping  patients  in  accordance 
with  similar  disease-specific  severity. 

Disease  Staging  begins  with  418  disease  categories  to  describe 
hospitalized  patients,  and  separates  each  disease  category  into  four 
stages  of  increasing  severity  from  no  complications  througn  death. 
Specific  parameters  apply  to  each  stage  of  the  disease  category,  and 
each  substage.  fGonnella,  1983) 

Disease  Staging  presents  the  following  strengths: 

—  Pre-existing  data  from  medical  record  abstracts  can 
be  used  lor  computerized  staging,  or  more  detailed 
clinical  data  can  be  used  for  manual  staging. 
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—  Disease  Staging  groups  are  medically  meaningful, 
organized  in  a  fashion  familiar  to  physicians. 

—  Disease-specific,  severity-adjusted  groups  are 

homogenous  in  terms  ot  clinical  characteristics  and 
may  be  useful  in  defining  expected  treatment  patterns. 
Weaknesses  of  Disease  Staging  Systems  include: 

—  A  disease  specific  measure  of  severity  is  more  difficult 
to  integrate  with  other  systems  than  a  generic  severity 
system. 

—  The  computerized  version  had  to  trade  off  some  accuracy 
due  to  ICD-y-CM  limitations  which  result  in  occasional 
understatement  of  staging. 

—  The  system  relates  again  to  inpatient  rather  than 
outpatient  care. 

J .  System:  Severity  ot  Illness  Index 

Research  was  conducted  by  Susan  D.  Horn,  PhD,  Associate  Professor, 
Center  for  Hospital  Finance  and  Management,  School  of  Hygiene  and  Public 
Health,  Johns  Hopkins  University,  Baltimore,  Maryland,  funded  in  part  by 
HCFA  and  Pew  Memorial  Trust  and  the  John  A.  Hartford  Foundation.  The 
Severity  of  Illness  index  is  a  generic  (not  disease  specific)  measure  ot 
patient  severity  based  on  assessment  of  the  total  burden  of  illness  ot  a 
patient  presenting  to  the  hospital.  The  index  is  useful  in  predicting 
patient  resource  use  as  defined  by  length  of  stay  and  charges.  The 
system  may  be  integrated  into  DKCs  and  other  disease-specific  patient 
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grouping  systems,  but  is  assigned  manually.  It  has  been  used  to  explain 
variances  in  physician  practice  patterns  by  examining  the  severity  level 
ot  patients  treated.  (.Horn,  Chachich  and  Clapton,  Jy83) 

The  Severity  ot  J.Jlness  Index  is  noted  for  these  strengths: 

—  The  system  is  independent  of  pre-existing  abstract 
data  based  on  diagnosis. 

—  As  a  diagnosis-independent  system,  It  may  be  easily 
integrated  with  other  pre-existing  case  mix  systems 
such  as  DK.cs . 

Major  weakness  include: 

—  Its  methodology  makes  it  a  tool  specifically  applicable 
to  inpatient  studies,  and  unsuitable  for  us  in  the 
ambulatory  area. 

—  Scoring  may  be  too  subjective,  relying  on  a  rater 
assessing  all  seven  available  variances  and  also 
determining  an  overall  score . 

—  The  variable  of  "dependency  on  hospital  staff"  and 
"extent  ot  non-operating  room  procedures"  may  be 
criticized  as  circular  logic. 

—  Completion  of  a  separate  analysis  and  work  sheet  on 
each  patient  adds  a  function  to  chart  completion  and 
may  make  it  expensive  and  time  consuming. 


4. 


Ur.  Alan  C.  Brewster,  St.  Vincent  Hospital,  Worcester,  Massachusetts 
originated  the  concept  ot  MED1SGRPS  with  MediLJual  Systems,  Inc.,  a 
software  company  in  West borough,  Massachusetts,  and  Chicago,  Illinois. 
MEDISGRPS  are  diagnosis-independent  severity  groupings,  based  on 
evaluation  of  objective  clinical  findings  and  are  designed  to  facilitate 
measurement  of  the  effectiveness  of  hospital  and  physician  services  by 
controlling  for  initial  severity.  The  system  groups  patients  according 
to  severity  of  admitting  clinical  findings  or  injury  (.Keview  1)  and  may 
also  be  used  to  evaluate  severity  again  as  the  hospital  stay  proceeds 
(Review  2) . 

MediCJual  asserts  that  the  system  assists  the  health  care  consumers 
in  identifying  effective  and  efficient  providers.  It  may  also  serve  as 
a  medical  abstract  system  when  used  concurrently .  Each  clinical  finding 
has  a  predetermined  weight  on  its  expected  relationship  to  Increasing  or 
advanced  illness.  (Brewster,  Jacobs  &  Bradbury,  1 y«4; 

Relative  strengths  ot  MEDISGRPS  include: 

—  uojectivity  is  based  on  actual  test  results  rather  than 
on  a  scorer's  assessment  of  the  medical  record. 

—  The  severity  score  determined  at  admission  measures 
severity  of  condition,  not  adequacy  or  inadequacy  of 
hospital  treatment. 

—  Uata  entered  at  specific  pointb  during  stay  can  be  compared 
with  admission  data.  Practice  patterns  can  be  analyzed 


preliminarily  without  returning  to  the  medical  record. 
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—  MEDISGKPS  can  be  used  to  evaluate  the  clinical  need 
for  medical  treatment  provided,  given  the  objective 
findings  incorporated  in  the  system. 

—  MEDISGRPS  may  be  integrated  with  dkgs. 

Some  weaknesses  noted  in  KEDISGRPS  are: 

—  Positive  results  of  tests  prior  to  admission  may  not 
be  entered  into  the  system. 

—  Required  entry  of  data  not  routinely  collected  may  be 
time  consuming  and  expensive . 

1 .  System:  Patient  Management  Categories  (PMUsj 

The  system  was  originally  initiated  by  HJue  Gross  cf  western 
Pennsylvania,  Pittsburgh,  under  the  direction  of  Aiantia  Young,  ScD, 

Vice  President  ot  Health  Care  Research,  under  a  grant  from  KCPA.  Panels 
of  physician  advisors  were  used  to  define  patient  categories  and  specify 
management  strategies  tor  each  category.  Cost  data  were  collected  from 
six  western  Pennsylvania  hospitals  and  analyzed  to  develop  relative  cost 
weights  for  each  Patient  Management  Category  (FNcj . 

PMC's  were  developed  to  define  patient  types,  or  products,  treated 
by  hospitals  and  to  identify  the  relative  costs  ot  producing  those 
products.  The  system  was  designed  for  cost  analysis  and  for  use  in 
hospital  reinn.Uisemeut. 

PMG  systems  are  computerized  to  be  used  with  currently  available 
hospital  discharge  abstract  data.  Work  is  in  progress  to  extend  the 
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PMC's  to  include  ambulatory  cases.  Currently,  800  PKCs  include  specified 
typieaJ  management  strategies  tor  each  category.  (.Young,  iy84) 

PMCs  exhibit  the  following  strengths: 

—  the  PMC  system  is  based  on  effective  management 

strategies  developed  by  a  physician  panel,  not:  just 
cr  an  average  of  actual  treatment  experience. 

—  Severity  of  illness  distinctions  are  incorporated  in 
the  design  and  definitions  of  categories.  Diagnosis 
sequencing  (principle  versus  secondary)  is  irrelevant. 

—  Specific  comorbid  disease  combinations  are  identified 
and  cost-weight  adjustments  arc  made  for  increased 
resource  use  of  patients  with  comorbid  conditions. 

—  Cost,  not  charge,  data  are  used  to  determine  costs  of 
care . 

—  Categorization  software  can  be  applied  to  any  database 

compatible  with  Uniform  Hospital  Discharge  Data  bet  (UHDDS). 
WeaKness  of  PMC: 

—  Only  one  PMC  assignment  is  permitted  within  a  disease 
cr  disorder  group.  Thus,  the  number  of  PMC  assignments 
made  is  dependent  on  the  definition  ot  disease  and 
disorder  groups. 

—  The  approximately  1/b  physicians  from  one  geographical 
area  (western  Pennsylvania)  who  were  invoJved  in  the 
deveJopment  of  the  system  may  be  considered  too  small  e 
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group  for  establisning  care  components  tor  diagnosis 
and  treatment.  This  does  not,  however,  attect  the 
categorization,  which  may  be  used  as  a  framework  for 
subsequent  analyses. 

—  Tbe  large  number  of  groups  (.ttUU)  may  be  cumbersome  for 
management  use.  Many  cells  may  be  empty  for  smaller 
hospitals. 

6 .  System:  Diagnosis  Clusters 

Diagnosis  clusters  were  developed  at  the  University  of  Washington, 
Seattle,  under  the  direction  ot  Konald  Schneeweiss,  Mb.  Research  was 
funded  by  the  Robert  Wood  Johnson  Foundation. 

Clusters  were  developed  as  a  tool  to  facilitate  comparison  of 
ambulatory  practice  patterns  across  differing  providers.  They  are 
intended  to  reduce  the  large  number  oi  individual  diagnosis  codes  to  a 
more  manageable  system  of  diagnosis  clusters. 

Diagnosis  Clusters  begin  with  diagnosis  codes  from  any  oi  a  variety 
of  coding  schemes  (International  Classification  of  Diseases,  1CDA-8, 
ICDA-9,  lCD-y-CM,  and  also  International  Classification  ot  Health 
Problems  in  Primary  Care  [ICHPrc,  ICHrrC-2].  Related  diagnosis  codes 
are  then  aggregated  into  clusters.  Clusters  are  determined  with  the 
purpose  in  mind  ot  maintaining  clinical  consistency  with  clusters. 
Clusters  were  submitted  to  a  panel  of  15  physicians  for  review  and 
modification.  Data  from  a  key  study,  the  National  Ambulatory  Medical 
Care  Survey  tNAMCSl  1977  to  1978  and  the  University  of  Southern 
California  Medical  and  Manpower  study  (USC/MAMP;  19//,  were  used  in  the 
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development  process,  to  verify  the  frequency  of  occurrence  of  various 
diagnoses.  Ninety-two  clusters  were  formed,  representing  86%  of  all 
diagnoses  recorded  in  the  NAliCS  file.  Fifteen  clusters  represented  b(J% 
of  all  diagnoses  recorded.  1'hey  provide  an  excellent  framework  for 
classification  of  ambulatory  cases,  although  they  axe  too  broad  for 
detailed  comparative  analysis.  They  are  being  used  as  the  basis  ior 
revising  the  Ambulatory  Patient  Related  Groups  developed  at  Yale 
Iniversity  and  are  likely  to  be  used  in  the  development  of  other  simfJar 
systems.  (Schneeweiss,  et  al. ,  1983) 

Diagnosis  clusters  strengths: 

—  Diagnosis  clusters  provide  a  framework  tor  additional 
analyses  of  ambulatory  practice  patterns. 

—  This  sytem  aggregates  available  codes,  thereby  creating 
a  manageable  number  of  groups. 

—  The  impact  of  individual  providers  coding  iaiosyncracies 
reduces  tne  aggregation  of  codes. 

—  Consumer  groups  could  use  the  system  to  compare  the  cost 
and  efficiency  of  ambuJatory  care  across  providers. 

—  The  system  can  be  used  with  a  variety  of  diagnosis  coding 
schemes . 

Weaknesses  of  Diagnosis  (Jlustexs. 

—  Only  diagnosis  is  taken  into  account,  disregarding 

differences  in  patient  demographics  or  required  treatnient 
te.g.,  medicaJ  vs.  surgical  cases). 

—  Severity  of  illness  is  not  accounted  for. 
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—  The  group  clusters  may  be  too  broad  for  accurate 


comparison  of  treatment  patterns. 

—  Clusters  are  based  on  one  diagnosis  only.  Multiple 
diagnoses  are  not  accounted  for. 

—  Clusters  are  not  all-inclusive;  the  92  clusters 
developed  account  tor  «b%  of  diagnoses  recorded  in 
the  development  database. 

7.  System:  Ambulatory  Patient  Related  Groups  (APGs)  l Nov  in  their 
second  generation,  known  as  Ambulatory  Visit  Groups  (.AVGs;.] 

APGs  were  developed  at  Yale  University  under  Robert  B.  Fetter,  inn, 
under  a  project  funded  by  HCFA,  the  second  HCFA  grant  Is  funding  their 
revision.  (Fetter,  et  al . ,  1984) 

APGs  were  designed  to  classify  ambulatory  patients  into  homogeneous 
groups  in  terms  of  the  patterns  of  services  required  for  care,  to 
facilitate  comparative  analysis  of  practice  patterns  across  different 
providers.  Revision  is  going  to  involve  the  use  of  Ambulatory  Diagnosis 
Clusters,  developed  at  the  University  of  Washington,  Seattle,  as  a  base 
structure. 

APCs  are  based  on  the  DKG  concept  developed  at  Yale,  and  the 
revisions,  when  complete  are  likely  to  seriously  interest  government  and 
third-party  (.private)  payers  as  a  metnod  for  ambulatory  care  payment. 

The  second  generation  of  APGs  titled  Ambulatory  Visit  Groups  (.AVGs)  uses 
data  collected  from  the  1979  NAMCS .  AVGs  meet  most  criteria  for  being  a 
successful  classification  and  data  collection  system. 
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strengths  of  the  APGs/AVds: 


—  The  system  contains  a  manageable  number  ot  medically 
meaningful  groups  (.fy  major  diagnostic  categories 
similar  to  the  format  of  Dkgs  and  .V/l  groups)  and 
encompasses  ambulatory  surgery  and  tertiary  high 
technology  specialties  as  veil  as  ambulatory  care  are 
being  evaluated  notv  under  the  new  AVG  concept 
(.Lion,  et  al.  ,  lya/l. 

—  Designed  with  major  physician  input,  AVGs  seem  to  have 
clinical  relevance  and  lace  validity. 

—  Clinically  forward-looking,  the  AVGs  have  also  allowed 
tor  groups  for  acquired  immune  deficiency  syndrome  (.AIDS) 
and  for  certain  high  technology  procedures,  or  continuous 
l . V.  therapy  among  other  areas  which  are  shitting  away 
trom  inpatient  to  outpatient  settings. 

—  Although  initially  designed  to  measure  resource  costs 

in  terms  of  physician  time,  they  actually  work,  much  more 
comprehensively  from  a  clinic  point  of  view  using  total 
provider  time  or,  optimally,  total  direct  resource  use 
associated  with  the  visit. 

Weaknesses  noted  for  APGs/AVGs: 

—  Groupings  have  not  yet  been  statistically  examined  for 
physician  time  as  a  management  tool. 
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—  There  is  a  remaining  difficulty  in  determining  who  is 
a  new  patient  as  opposed  to  a  newly  referred  patient  or 
an  established  patient. 

—  AVGs  do  not  as  yet  allow  for  the  more  complicated 
patient,  especially  one  with  a  secondary  diagnosis 
(i.e.,  both  hypertension  and  diabetes). 

i).  by  stem:  Ambulatory  tare  Data  Base  System  lAUlBS; 

'J'he  ACDB  study  was  performed  under  the  ambulatory  portion  of  the 
Tri-Service  Performance  Measurement  study  TPMS).  The  purpose  ol  the  PMS 
is  to  develop  an  alternative  measure  for  military  medical  work  units. 
Outpatient  data  was  collected  in  over  /U  clinical  specialties  at  six 
medical  facilities  during  a  two-year  period  using  optical  mark  sense 
technology  and  is  stored  in  a  central  data  base  at  Ft.  Detrick,  Maryland. 
A  total  oT  J, 108,741  patient  encounters  were  captured.  Forty-four  clinic 
encounter  variables  include:  diagnoses,  procedures  performed,  time  spent 
with  patient,  type  of  provider,  place  of  visit.  Fourteen  patient 
demographic  variables  and  seven  health  care  provider  variables  were  also 
captured.  Reliability  of  data  was  verified  by  a  manual  review  of  data 
collected  against  the  medical  record  entries  for  9,015  patient 
encounters  at  six  sites.  Analysis  of  data  will  be  covered  in  subsequent 
reports . 

ACuBS  System  Strengths: 

—  Designed  after  review  of  previous  efforts  to  examine 
ambulatory  care  data  by  civilian  sources,  and  with 
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maximum  physician  input  so  as  to  have  utmost  clinical 
relevance . 

—  Using  pencil-coned  forms  and  automated  scanning 
equipment,  over  three  million  total  encounters  were 
recorded  for  a  substantiaJ  data  base. 

—  Separate  clinical  specialties  can  be  examined  by 
extracting  only  data  recorded  tor  their  patient 
recording  form.  Physicians  can  have  a  personal  report 
by  requesting  a  printout  lor  their  individual  use. 

—  Provides  valuable  input  for  development  of  a  military 
Management  information  System  1M1S1  designated  as  the 
Composite  Health  Care  System  (CHCbl. 

—  Major  resources  utilised  in  the  individual  encounter 
can  be  traced  and  a  better  resource  allocation  scheme 
composed  of  case  mix  and  human  resources  management 
may  be  developed. 

—  Utilizes  established  ICD-9-CM  and  CPT-4  coding  as  a 
basis  of  comparison  tor  accurate  epidemological  data. 

ACDdH  Hysfem  Weaknesses: 

—  Health  care  providers  were  asked  to  complete  responses 
on  diagnosis,  procedures  and  time  associated  with  the 
patient  encounter.  Frequently  a  provider  failed  for 
v/hatever  reason  to  enter  a  pencil  entry  in  the  field  tor 
diagnosis  or  time.  Wher  the  form  was  sent  back  1  or 
correction,  olten  the  NO  PROBLEM  NOTED  option  was  marked, 
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negating  the  value  oi  this  diagnosis.  Some  iorms 
likewise  lacked  coding  tor  the  time  spent  with  patient. 

-  The  primary  care  optical  mark  sense  data  collection  form 
was  a  consoi idation  of  diagnoses  and  procedures  from  the 
Emergency  Koom  (ER) ,  Troop  Medical  Clinic  (TMC) ,  the 
Acute  Minor  Illness  clinic  (AMIC)  and  the  battalion  Aid 
Station  (bAb;  making  it  a  long,  two  page  lorm,  and 
somewhat  cumbersome  to  fill  out. 


APPENDIX  B 


OUTPATIENT  REGISTRATION  EOKM 
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OUiPATifcNi  REGISTRATION  FORM  ^ 

WELCOME! 

Th«  Army  has  started  a  system  to  automatically  count  natient  visits  and  services.  Please  assist  us  by  complotinn 

a  separate  F0RM  WIU  SE  FIEI-ED  °,JT  For> EACH  eligible  family  member  the  first 

!  HEY  COME  IN  FOR  TREATMENT.  Usa  #1  itoncil  only  and  fill  bubbles  completely.  Please  write  in  both  the 
appropriate  number  or  letter  end  (ill  in  the  corresponding  but  hie  (as  shown  in  example  below).  The  machine  that 
reads  this  form  only  reads  the  bubbles.  However,  it  is  possible  to  make  an  error  in  marking  hubbies.  II  this  happens 
we  can  cross  check  and  make  corrections  from  your  written  cntriec.  Cr-  Jully  look  at  the  example  and  then  follow 
arrows  to  each  block  and  fill  out  both  sides  of  the  form  completely. 
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RACE  ’4 
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Ain,  Indian/ Alaskan  Native 

Asian/Pncilic  Islander 

Black/Not  Hispanic  Origin 

Black/Hispanic  Origin 

White/Not  Hispanic  Origin 

White/Hispanic  Origin 

Unknown 

PRIVACY  ACT  STATEMENT  -  AMBULATORY  CARE  DATABASE 


THIS  FORM  IS  NOT  A  CONSENT  FORM  TO  RELEASE  OR  USE  HEALTH  CARE  INFORMATION  PERTAINING  TO  YOU. 
1.  AUTHORITY  FOR  COLLECTION  OF  INFORMATION  INCLUDING  SOCIAL  SECURITY  NUMBER  (SSN) 

Suction*  I33.1GM  87,  301?.  0031  ami  8012,  Ulln  10,  United  Slain*  Coda,  . 

title  0.  Untied  Slate*  Cod*,  anil  Executive  Order  9307 

2  PRINCIPAL  PURPOSES  FOR  WHICH  INFORMATION  IS  INTENOEO  TO  BE  USED 

Thts  form  provide*  you  the  advice  raojtred  by  The  Privacy  Acl  ol  1974  The  personal  information  will  fact!- 
iiale  and  document  your  health  car*.  The  Social  Security  Number  (SSN)  ol  member  or  sponsor  is  required 
to  identify  and  n-lneve  health  care 

3.  ROUTINE  USES 


Tb*  primary  nv»  el  ihn  mlotmation 
ol  the  Privacy  Act,  other  pnssibla  u- 
ivcxframi  and  i>mni  medical  condition' 
date,  conduct  :* search,  leach,  detern-' 
am!  determ  n*  nenefMs;  other  lawful  ; 
investigations;  -validate  care  rendered 
physical  qualifi; itions  of  patients  ro  8; 
of  Ihetr  offici*'  duties. 


i  to  piavtilt,  pUn  and  conidmat*  health  care.  As  prior  to  enitclmeiii 
♦  are  to:  Aid  in  preventive  health  and  communlcablo  dlsnatn  control 
i|i|uircd  by  law  to  ledeial,  state  and  local  aqenoet;  compile  statistical 
to  •u’.,V^lity  ol  peuons  lor  lervtce  or  Msinnmenls;  adjudicate  claims 
imposes,  including  law  enforcement  and  litigation;  conduct  authorised 
determine  professional  cortilicafinn  and  hospital  accreditation:  provide 
encies  of  federal,  state,  or  locel  government  upon  request  in  the  pursuit 


4.  WHETHER  DtnOSURE  IS  MANOATC'.V  OR  VOLUNTARY  AND  EFFECT  ON  INDIVIDUAL  OF  NOT 
PROVIDING  IN!,RMAIION 

In  the  casa  ol  mi lit  ary  personnel,  the  requested  information  it  mandatory  because  of  Iht  need  to  document 
all  active  duly  medical  incidents  In  view  of  future  rights  and  benefits.  In  the  ca-o  of  all  other  personnel/ 
bmefictariee,  lb*  requested  Information  is  voluntary  II  the  requested  mlormatlon  Is  no!  lurniahed,  compre- 
he  sive  hielih  ran  may  net  he  possible,  but  CARf  WILL  NOT  PE  DENIED.  Disclosure  nf  Social  Security 
Number  ISSN)  ,i  mandatory 

Thu  ^!l  inclusive  Pnvc'y  Act  Statement  will  appiv  to  all  requests  for  personal  information  made  by  health 
care  treatment  personnel  or  lor  medical/dental  trm’’ment  purposes  and  will  become  a  pnrmananl  pari  of  your 
health  rare  record 

Your  signature  merely  acknowledge*  the!  you  have  been  advijed  of  tho  foregoing  If  rtqrmsted,  a  copy  of 
Ihn  form  will  be  furnished  to  you 


SIGNATURE  Of  PATIENT  OR  SPONSOR- 


PLEASE  ANSWER  QUESTIONS  1. 

7.  4nD  3  1LJ 

1.  Are  you  currently  eligiblo  for 
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Write  in  your  5  digit 
tip  code  number 
and  lill  in  the 
corresponding  bubble 
ol  your  current  " 
residence.  II  you  live 
in  BOQ,  BEQ  or  barracks 
write  in  your  unit 
rip  code. 
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n  90741  IMMUNPGlOliUlIN 
...  ;  TW24  INIIUIN/O 
|  ■.  Pi  JOS  ML  ASII  l; 

CJ  93733  MENINGOCOCCAL  (PIP 
o  o H707  M.MS 
o  0704  MUMPS  VIRUS 
O  -.1/27  PLAGUE 
O  732  PUTUMOC  .CAL  (POLL 
]  1  .1/1?  POIIDMYT:  rIS,  ORAL 

:  ‘1/13  I'fniiiMYi  i  Us  isaik-. 
raiiiis 

•:  0  9U/II)  SMAlUTis 
CJ  90703  TENANUS  RIYOID 
o  90714  TYPHOID 
CJ  9071/  YEU0W  .'Vi  11 


MAKE 


MARKS 


AR^A 


J 


APJ’ENDIX  E 


-TESTS  OF  KEAN  ENCOUNTER  TIMES  PER  DIAGNOSES 


SUMMARY 

OF  DESCRIPTIVE 
AND  t-Test 

STATISTICS 

Dependent  Variable:  Time 

Site:  Q“Campbell 
l=Polk 

Site 

N 

X 

SD 

Cami bell 

95 

20.947 

8.761 

Polk 

448 

15.379 

5.069 

t (541)  = 

8.386,  p 

.001 

Campbell 

37 

20.541 

8.481 

Polk 

85 

15.059 

0.542 

t  (120)  = 

19.035,  p 

.001 

Campbell 

98 

15.459 

6.385 

Polk 

319 

13.793 

4.366 

t (415)  = 

2.938,  p 

.01 

Campbell 

156 

19.135 

4.723 

Polk 

71 

17.113 

5.323 

t (225)  = 

2.872,  p 

.01 

Campbell 

80 

20.875 

8.743 

Polk 

214 

18.341 

3.649 

t ( 292)  = 

3.510,  p 

.001 

Campbell 

27 

25.741 

11.986 

Polk 

54 

12.870 

6.340 

t (79)  =  6 

.337,  p 

.001 

Campbell 

17 

21.176 

6.257 

Polk 

39 

15.641 

5.279 

t (54)  =  3 

.408,  p 

.01 

Campbell 

25 

19.800 

6.843 

Polk 

49 

14.796 

5.099 

t ( 72)  ■=  3 

.546,  p  . 

.001 

Diagnosis  Site  N  X  SD  Min  Max 

401  Campbell  39  21.026  6.706  5  30 

Polk  99  15.657  3.823  5  20 

t (136)  =  5.906,  p  .001 

460  Campbell  32  18.750  7.931  10  A5 

I'olk  10A  12.308  A. 670  5  20 

t ( 13A)  =  5.696,  p  .001 

A61  Campbell  22  18.636  5.602  10  30 

Polk  3A  15.735  6.A12  5  A5 

t(5A)  =  1.735,  p  .10  not  significant 

A62  Campbell  22  18.636  ,5.602  10  30 

Polk  6A  13.0A7  5.951  5  A5 

t (84)  =  3.85A,  p  .001 

381A  Campbell  19  21.053  6.786  10  30 

Polk  42  13.690  3.503  5  20 

t(59)  =  5.604,  p  .001 

3820  Campbell  78  22.308  11.697  10  90 

Polk  164  13.811  3.626  5  20 

t (240)  =  8.A97,  p  .001 

71n4  Campbell  25  20.400  6.602  10  30 

Polk  31  13.710  5.769  5  30 

t (54)  =  4.280,  p  .001 

7245  Campbell  17  17.647  5.037  15  30 

Polk  39  15.256  3.234  5  20 

t (54)  =  2.133,  p  .05 

7821  Campbell  30  19.000  6.618  10  30 

Polk  60  13.750  4.838  5  30 

t (88)  =  4.279,  p  .001 
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Diagnosis 

Site  N 

X 

SD 

Min 

Max 

7840 

Campbell  17 

20.294 

7.998 

5 

30 

Polk  38 

15.921 

6.457 

5 

45 

t (53)  =  2.154,  p 

.05 

7890 

Campbell  24 

18.333 

9.168 

15 

60 

Polk  56 

15.536 

6.229 

5 

30 

t (78)  =  1.587,  p 

.20 

not  significant 

37230 

Campbell  21 

16.667 

5.323 

10 

30 

Polk  42 

12.381 

4.585 

5 

20 

t (61)  =  3.315,  p 

.01 
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The  --'-a 

VAR  I 

VAR2 

VAR3 

VARA 

VAR6 

VAR7 

VARS 

VAR9 

VAR  HJ 

VARH 

VAR  12 

VAR13 

VAR19 

VAR20 

VAR21 

VAR22 

VAR  2  3 

VAR24 

VAR25 

VAR26 

SITE 

TIME 


2  ieo  values- 


VAR 1  VAR2 

1 . OOOO  -O -  0987 

O  .  0000  0  •  0*  *00 

("129  50)  (  22*50  ) 


VAR3  VAR 4  VAR6  VAR 7  * 

-O *  1927  -0.1371  '0.1530  -0.0798 

0-0000  0.0000  0.0000  0.0000 

; 7.2950 )  (7.2950)  (7.2950)  (7-2950) 


-0.0987 
O . OOOO 
(7.2950) 

-0.1927 
0 . 0000 
( 7.2950 ) 

-0.1371 
0 . 0000 
(7.2950) 

-0.25S0 
0.0000 
(*12950 ) 

-0.0798 
0 . 0000 
( 712950 ) 

— O ■ 0661 
0.0003 
(722950) 

-0.0762 

0.0000 

(7.2950) 

-O .1052 
0 . 0000 
(722950) 

-0-1044 
0 . 0000 
(7.2950) 

— O . 0661 
O . 0003 
(722950) 

-0.0813 

0.0000 

(7.2950) 

-0.0690 

0.0002 

(7.2950) 

-0.1420 

0.0000 

(7.2950) 

-0.0661 

0.0003 

(7.2950) 


i . oooo 
0 . 0000 
(7.2°50) 

-0.0843 
0 . 0000 
(7.2950) 

-0.0600 
0.0011 
( 7.2950 ) 

-0.0691 

0.0002 

(7.2950) 

-0.0349 

0.0531 

(7.2950) 

-0.0289 

0.1167 

(22950) 

0.0704 

(£2950) 

-0.0460 

0.0124 

(7.2*50) 

-0.0457 

0.0131 

(722950) 

-0.0239 

0.1167 

(7.2950) 

-O . 0356 
0.0535 
( 22950) 

-0.0302 

0.1012 

(7.2950) 

-0.0621 

0.0008 

(7.2950) 

-O .0239 
0.1167 
(7.2950) 


— O . 0843 
0.0000 
(7.2950) 

1 . 0000 
O . OOOO 
(7.2950) 

-0.1171 
O - OOOO 
(722950) 

-0.1350 
0.0000 
( 7.2950 ) 

-0.0682 
0.0002 
(722950) 

-0-0564 

0.0022 

(7.2950) 

-0.0651 

0.0004 

(7.2950) 


-0.0600  — O . 0o9 1  -0.0349 

0 . 00 11  0 . 0002  0 . 058 1 

( 7.2950  )  ( 7.2950  )  ( 7.2950  ) 


-0.1171 
0 . OOOO 
(722950) 

1 . OOOO 
0 . OOOO 
(722950) 

-0.0961 

0.0000 

(7.2950) 

-0.0485 

0.0084 

(7.2950) 

-0.0402 

0.0291 

(722950) 

-0.0463 
0.0119 
(722950) 


-0.0899  -0.0640 

0-0000  0.0005 

(7.2950)  (7.2950) 

-0.0892  -0.0635 

0  - OOOO  0 . 0006 

(7.2950)  (7.2950) 

-0.0564  -0.0402 

0.0022  0.0291 

(722950)  (722950) 


-0.0695 

0.0002 

C22950) 

-0.0590 

0.0014 

(7.2950) 

-0.1213 
0 . OOOO 
(722930) 

-0.0564 
0.0022 
( 7.2950 ) 


-0.0494 

0.0072 

(7.2950) 

-0.0420 

0.0227 

(7.2950) 

-0.0863 

0.0000 

(722950) 

-0.0402 

0.0291 

(7.2950) 


-0.1350 
0.0000 
(7.2950) 

-0.0961 

0.0000 

(722950) 

1.0000 
0 . OOOO 
(732950) 

-0.0559 

0.0024 

(7.2950) 

-0.0463 

0.0119 

(722950) 

-0.0534 
0 . 0037 
(722950) 

-0.0737 

0.0001 

(722950) 

-0 . 0731 
0.0001 
(722950) 

-O . 0463 
0.0119 
(7.2*50) 

-0.0570 
0 . 0020 
(72950) 

-0.0483 

0.0086 

(722950) 

-0.0995 
0 . OOOO 
(722950) 

-0,0463 

0.0119 

(7.2950) 


-O . 0632 
0.0002 
(7.2950) 

-0.0485 

0.0084 

(7.2*50) 

-0-0559 

0.0024 

(722950) 

1 . OOOO 
0.0000 
(7.2950) 

-O . 0234 
0.2044 
(7.2950) 

-O . 0270 

0.1433 

(7.2950) 

-0.0372 
0.0432 
(722950) 


VARS 
— O . 0661 
0 . 0003 
( 7.2950 ) 

-0.0289 
0 . 1167 
(7.2950) 

-0.0564 

0.0022 

(7.2950) 

-0.0402 

0.0291 

(722950) 

— O • 046o 
0.0119 
(72950) 

-0.0234 

0-2044 

(722950) 

1.0000 

0.0000 

(722950) 

-0.0223 

0.2257 

(72950) 

-0.0303 

0.0942 

(7.2950) 


V£R  9 
-0.0762 
0 .  OOOO 
(72950) 


VAR10  V- 

-0.1052  -0. 

O .  OOOO  0 

(7.2950) 


-0.0333  -0.0460 

0.0704  0.0134 

(33950)  (7.3950) 


-0.0651 

0.0004 

(7.3950) 


-O . 0899 
0.0000 
(7.3950) 


-0.0463  -0.0640 

0.0119  0.0005 

(7.3950)  (33950) 

-0.0534  -O.07Z7 

0.0037  0.0001 

(73950)  (7.3950) 

-0.0370  -0.0773 

0.1433  0.0432 

(X3950)  (33950) 

-0.0223  -0.0308 

0.2257  0.0942 

(32950)  (32950) 

1.0000  -0.0355 

0.0000  0.0536 

(32950) 


-0.0369  -0.0306 

0.0448  0.0968 

(32950)  (7.2950) 

-0.0234  -0.0194 

0.2044  0.2934 

(32950)  (7.2950) 


-0.02B8 

0.1183 

(7339501 

-0.0244 

0.1849 

(7.2950) 

-0.0502 
O . 0064 
(32950) 

-0.0234 
0 . 2044 
(32950) 


-0.0661 
0.0003 
r  7.295* i> 


-0.0289  -0.0564  -0.0402  -0.0463  -0.0234 

0.1167  0.0022  0.0291  0.0119  0.2044 

i  32940)  (7.2950)  (7.2950)  (32950)  (32950) 

-0.0843  -0.0363  -0.0720  -0.0512  -0.0590  -0.0299 

O.OOCO  0.0454  0.0001  0.0054  0.001 4  0.1056 

(7.2950)  (32950)  (32950)  (32750)  (32950)  (22950) 


-0.023B 

0.1960 

(7.2950) 

'-070202 

0.2724 

(7.2950) 

-0.0416 
0.0239 
(7.2C  50) 

-0.0194 
0.2934 
( 32950 ) 

-0.0194 
0.2934  ' 

:  7.2950) 


-0.0353 

0.0536 

(7.2950) 

-0.0353 

0.0555 

(32950) 

-0.0223 

0.2257 

(7.2950) 

-0.0275 

0.1359 

(32950) 


(32950) 

1  .  OOOO 
0.0000 
(7.2950) 

-0.0487 

0.0081 

(32930) 

-0.0308 
0.0942 
( 32950 ) 


-O. 

0. 


— J . 
0. 


-o. 
c . 


-o. 

o. 


-0. 

o. 

I 

— o . 

0. 

r 

-o. 

0. 

< 

— o . 
o. 

( 

1. 

0- 


-o. 
o . 
( 


-0 . 0379  -O . 

0.0394  0. 

C  7.29  30) 


-O . 0233  -O . 0322  -O 

0.2057  0.0805  C 

(72950)  (7.2950) 

-0.0480  -0.0662  -C 

0.0092  0.0003  C 

(22950 )  (22950 ) 

-0.0223  -0.0308  — 

0.2257  0.0942 

(22950)  (7.2950) 


-0.0655  -0.0236  -0-05*9 

0.0004  C  - 1 20 I  0 . 00^4 

( *12° S*’* '  x  22° 50  )  ( 22.9*0 ) 


-V  .  C2 t 5  —0.0459 

0-0306  0.*.‘i27 

<229501  (22950) 


-0.0232 
V . 2036 
(7.2-50) 


O ■ 1803 
(22950) 

-* .:.01*7 
0.2973 
( 22*50 ’ 


-0.07*3  -0.0347  —.1.0637  -0.0432 

O  •  0 000  0.05*7  0 . 0oO2  0 . 0;  c  3 

( 22950  i  J  22° 50 )  (712*50)  (22950  ) 

-0.0702  --.0307  -0.059;*  -0.''-3~ 

0-0001  J.J957  0.0205 

(7.2950)  (22*50)  (-2:950)  (22*50/ 

0.1277  -0.0024  0.0^58  -0.2457 

0.0000  0.8956  G.O02ft  o.o*!,X» 

1229  50}  f  22950)  (22T750)  (22950) 


0.0026 
( 7.2*50  > 

0 .  ‘.'O  •'  3 

( 22*  5 V ) 

0 .0133 
0.3071 
(7.2*50) 


-0.C23- 
O. 12“7 
(22950) 

-0.0343 
0.1773 
(7.29  5- M 

-O  .0170 
0 . 430*3 
(22° 50) 


V/.2950J 


-O . 0223 
0.2257 
( 22*^0 ) 

-0.0225 
C . 1223 
(7.2950) 

-u .0221 
0 . 22** 
(22*50) 

-0.02=8 

0.145* 

(22950) 


-0.0308 
0.0942 
(72°5C ) 

-0.0393 
Q . 0323 
(22950i 

-0.0305 

0.0*77 


0.2  =  45 

-0  .  •.  017 
0 . *2o- 
(  22°  5< ' ) 


(22*50 . 

-0.0 140 
0.4477 
(22*50) 


0 . 0446 
(7.2*50) 

— O . 0727 
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